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INTRODUCTION: Epithelial cells are mainly 
responsible for the formation of tissues that cover 
the external and internal surfaces of organs like 
skin, lining of the lungs and intestines. The cells 
must adhere to substrates and to each other in 
compliance with certain stimulus. In this way, 
adhesion properties can be regulated by the cell 
which simultaneously senses the chemical and 
mechanical properties of its environment. Their 
adhesion and growth on biomaterials depends on 
substrate properties such as surface wettability, 
topography and chemistry. The aim of this study is 
to investigate cell-surface interactions using 
several materials and different surfaces.  
METHODS: We have used several materials with 
different surface chemistry/morphology to study 
the interaction between surfaces and the CHO 
(Epithelial Chinese hamster ovary) cells. The 
materials used were SU-8 2005 (epoxy electron 
resist from Microchem), PDMS 
(polydimethylsiloxane from Down Corning), DLC 
(Diamond like carbon, ta-C (tetrahedral 
amorphous carbon)). Ordinary cover slip glass was 
used as reference. Samples with flat surfaces for 
each genuine material were produced. As surface 
modification techniques we used electron-beam 
lithography, ion implantation and plasma 
modification. For surface modification by electron 
beam lithography we have used SU-8 2005 as 
material and hexagonal cavities with inscribed 
diameters of 12, 80, 270 and 580 µm were used as 
different scale patterns. For surface modification 
by plasma processing we have used DLC (ta-C) 
thin film as material, deposited by cathodic arc 
plasma gun. The DLC (ta-C) surfaces were 
modified by hollow cathode plasma gun fed up 
with oxygen or sulfur hexafluoride gas. Silver ion 
implantation was made for SU-8 2005 using a low 
cost Inverted Ion Source using Ag energy of - 4 
keV and dose of 1.0 x 1016 cm-2. We have also 
produced a hybrid SU-8/PDMS sample. For that, 
we deposited a SU-8 thin film on PDMS bulk 
piece and did SU-8 lithography with hexagonal 
cavities pattern. Is this way, we obtained hexagons 
with SU-8 walls 64 µm wide and with inscribed 
diameter of 134 µm made of PDMS. Thus, we 
ended up with a total of 12 different samples. CHO 
cells were purchased from the American Tissue 
Culture Collection (ATCC). Cells were cultured in 
tissue culture flasks (25 cm2) in a humidified 
atmosphere at 37 ºC with 5% CO2 (by volume). 
The cells were grown in F-10 Ham’s medium 
(Gibco, Invitrogen) supplemented with 10% by 
volume fetal bovine serum (Gibco, Invitrogen) and 
1% (by volume) of antibiotics solution 
(penicillin/streptomycin). Cultures were passaged 
every 24h by a dilution factor of ½.  Confluent 
cells were detached with trypsin and suspended in 
fresh media. Cell suspension was counted using a 
Neubauer chamber and seeded in 12-well cell 
culture plate (TPP) at a density of 1.2 × 104 cells 
per well (at a concentration of 1 × 106 cells/mL). 
Substrates were incubated for 24 h. Prepared 
substrates were immersed for 30 min in alcohol 
70% to sterilize them before use in cell 
experiments. The flat surfaces were analysed 
based on the morphology of the cell attached to the 
surfaces by shape factor [1].  
RESULTS: In the case of flat surfaces, CHO cell 
presented the best spreading on the SU-8 surface, 
followed by DLC (ta-C) surface, while PDMS was 
the worst situation, due to low wettability of this 
material. In the case of microstructured surfaces, 
SU-8 containing hexagonal microcavities of 12 µm 
proved to be the most adverse situation to CHO 
cell growth, probably because of the steep 
topography with cavities size lower than the CHO 
cells size. Instead, SU-8 containing hexagonal 
microcavities of 80 µm was the most favorable 
surface to CHO cell growth, even compared to 
reference glass.  All surfaces were not cytotoxic. 
DISCUSSION & CONCLUSIONS: CHO cell 
presented optimized and controlled attachment to 
the SU-8 2005 surface by introduction of micro 
scale hexagonal cavities of 80µm, with results 
comparable to the reference glass.   
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